CLAIM AMENDMENTS 



Please amend claims 1-2, 5, 36-37, 40, 62-63, 66, 87-88, and 91, and add claims 
1 18-139, all without prejudice, as indicated on the following listing of all the claims in 
the present application after this Amendment. 

1 . (currently amended) A method for finding a value of one or more 
parameters of a diffracting structure wherein a measurement is carried out by directing a 
polychromatic beam of electromagnetic radiation at said diffracting structure and 
detecting corresponding intensities or changes in polarization state of a diffraction of said 
beam at a number of wavelengths from said structure, comprising: 

carrying out a measurement of the structure to obtain measured intensities or 
changes in polarization state of a diffraction from the structure; 

providing a set of intensity or change in polarization state data of the diffraction at 
the wavelengths corresponding to a first set of values of said one or more parameters; and 

performing an optimized estimation within a neighborhood of the set of intensity 
or change in polarization state data using said measured intensiti e s or changes in 
polarization state to arrive at a second set of values of the one or more parameters. 

2. (currently amended) The method of claim 1, wherein said providing 
includes: 

generating a library of sets of int e nsity or change in polarization state data of the 
diffraction at the wavelengths, wherein each set of data is generated assuming a 
corresponding set of values of the one or more parameters, said sets of values of the one 
or more parameters covering expected ranges of the one or more parameters; and 

comparing the measured intensities or changes in polarization state to the sets of 
data to find the set of intensity or change in polarization state data that corresponds to the 
first set of values of said one or more parameters. 

3. (original) The method of claim 2, wherein said library of sets of values of 
the one or more parameters covers expected maximum ranges of the one or more 
parameters. 
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4. (original) The method of claim 1, wherein said performing performs 
nonlinear regression. 

5. (currently amended) The method of claim 1 , further comprising choosing 
said first set of values of said one or more parameters as a function of sensitivity of said 
intensity or change in polarization state data to changes in said one or more parameters. 

6. (original) The method of claim 5, further comprising choosing said first 
set of values of said one or more parameters as a function of system noise level. 

7. (original) The method of claim 1, wherein the method is adapted for use 
in controlling a manufacturing parameter, said method further comprising supplying said 
value found to a manufacturing instrument. 

8. (original) The method of claim 7, wherein the method is adapted for use 
in controlling a semiconductor manufacturing parameter, said method further comprising 
supplying said value found to a stepper and/or an etcher. 

9. (original) A method for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding intensities or changes in polarization state of a diffraction of said beam at a 
number of wavelengths from said structure, comprising: 

providing a model to approximate the structure, said model including calculation 
of eigenvalues; 

storing the eigenvalues; 

carrying out a measurement of the structure to obtain measured intensities or 
changes in polarization state of a diffraction from the structure; and 
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employing the eigenvalues to obtain said value of said one or more parameters of 
the diffracting structure from the measured intensities or changes in polarization state. 

10. (original) The method of claim 9, wherein said diffracting structure 
comprises layers of the same or different material, wherein said providing provides the 
model that accounts for the material(s) of the structure. 

1 1 . (original) The method of claim 9, wherein said providing provides a 
multimodal method or a rigorous coupled-wave analysis model. 

12. (original) The method of claim 9, wherein said providing provides a 
rigorous coupled-wave analysis model, said model including calculation of 
eigenfunctions, and wherein said storing stores also the eigenfunctions. 

13. (original) The method of claim 9, said structure comprising a plurality of 
layers, wherein said providing provides a multi-layered model that includes the 
propagation of a S-matrix in the layers of the structure, and said storing stores the S- 
matrix. 

14. (original) The method of claim 1 3, said structure situated on one or more 
bottom layers, wherein said providing provides a model that includes the propagation of 
an additional S-matrix in the bottom layers, and said storing stores the additional S- 
matrix. 

15. (original) The method of claim 13, said structure situated below one or 
more top layers, wherein said providing provides a model that includes the propagation of 
an additional S-matrix in the top layers, and said storing stores the additional S-matrix. 

16. (original) The method of claim 1 3, wherein said model includes a pile of 
slabs to approximate the structure, wherein said propagation of the S-matrix includes 
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calculation of S-matrices for each of the slabs, and wherein said storing stores the S- 
matrix of at least one of the slabs. 

17. (original) The method of claim 16, wherein said storing stores the S- 
matrices of some of the slabs at or near the bottom of the pile. 

18. (original) The method of claim 16, further comprising altering dimensions 
of one or more slabs at or near the top of the pile to approximate another structure, and 
re-using the stored S-matrices of some of the slabs at or near the bottom of the pile for 
obtaining the value of said one or more parameters of the another structure. 

19. (original) The method of claim 9, wherein the method is adapted for use 
in controlling a manufacturing parameter, said method further comprising supplying said 
value found to a manufacturing instrument. 

20. (original) The method of claim 19, wherein the method is adapted for use 
in controlling a semiconductor manufacturing parameter, said method further comprising 
supplying said value found to a stepper and/or an etcher. 

21 . (original) A method for finding a value of one or more parameters of a 
diffracting structure on or under one or more layers wherein a measurement is carried out 
by directing a polychromatic beam of electromagnetic radiation at said diffracting 
structure and detecting corresponding intensities or changes in polarization state of a 
diffraction of said beam at a number of wavelengths from said structure, comprising: 

carrying out a measurement of the structure to obtain measured intensities or 
changes in polarization state of a diffraction from the structure; 

providing one or more sets of intensity or change in polarization state data of the 
diffraction at the wavelengths corresponding to one or more sets of values of said one or 
more parameters, wherein the wavelengths of the intensity or change in polarization state 
data in the one or more sets are chosen as a function of the properties of the one or more 
layers; and 
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deriving the value of the one or more parameters of the diffracting structure from 
the measured intensities or changes in polarization state and the one or more sets of 
intensity or change in polarization state data. 

22. (original) The method of claim 21, wherein said wavelengths of the 
intensity or change in polarization state data in the one or more sets are chosen to reduce 
the influence of the properties of the one or more layers on the deriving. 

23. (original) The method of claim 22, wherein said wavelengths of the 
intensity or change in polarization state data in the one or more sets are chosen such that 
the one or more layers are substantially opaque at said wavelengths. 

24. (original) The method of claim 23, further comprising filtering the 
intensity or change in polarization state data such that the one or more underlying layers 
are substantially opaque at wavelengths of the filtered intensity or change in polarization 
state data. 

25. (original) The method of claim 21, wherein the method is adapted for use 
in controlling a manufacturing parameter, said method further comprising supplying said 
value found to a manufacturing instrument. 

26. (original) The method of claim 25, wherein the method is adapted for use 
in controlling a semiconductor manufacturing parameter, said method further comprising 
supplying said value found to a stepper and/or an etcher. 

27. (original) A method for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding intensities or changes in polarization state of a diffraction of said beam at a 
number of wavelengths from said structure, comprising: 
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carrying out a measurement of the structure to obtain measured intensities or 
changes in polarization state of a diffraction from the structure; 

providing one or more sets of intensity or change in polarization state data of the 
diffraction at the wavelengths corresponding to one or more sets of values of said one or 
more parameters, wherein density of the intensity or change in polarization state data 
provided at the wavelengths in the one or more sets is chosen as a function of sensitivity 
of the intensity or change in polarization state data to changes in wavelengths; 

deriving the value of the one or more parameters of the diffracting structure from 
the measured intensities or changes in polarization state and the one or more sets of 
intensity or change in polarization state data. 

28. (original) The method of claim 27, wherein a higher density of intensity 
or change in polarization state data is taken at wavelengths where such data is more 
sensitive to changes in wavelengths. 

29. (original) The method of claim 27/ wherein the method is adapted for use 
in controlling a manufacturing parameter, said method further comprising supplying said 
value found to a manufacturing instrument. 

30. (original) The method of claim 29, wherein the method is adapted for use 
in controlling a semiconductor manufacturing parameter, said method further comprising 
supplying said value found to a stepper and/or an etcher. 

2931. (original) A method for creating a data source useful for finding a value 
related to one or more parameters of a three-dimensional diffracting structure on a 
reference plane wherein a measurement is carried out by directing a polychromatic beam 
of electromagnetic radiation at said diffracting structure and detecting corresponding 
intensities or changes in polarization state of a diffraction of said beam at a number of 
wavelengths from said structure, comprising: 
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providing a model of the structure by cutting a three-dimensional contour 
resembling a representative portion of the structure along planes parallel to said reference 
plane to obtain a pile of a plurality of slabs; 

forming for each slab a corresponding array of rectangular blocks to approximate 
such slab, said arrays arranged along planes parallel to the reference plane; 

for each of the arrays, performing a multimodal analysis of each block in such 
array to find its one dimensional solution and matching the solutions of adjacent blocks in 
such array to find a two-dimensional solution for such array; 

obtaining a three-dimensional solution for the contour from the two-dimensional 
solutions of the arrays for the slabs in the pile. 

5032. (original) The method of claim 3931, said obtaining comprising 
calculating diffraction efficiencies of transmitted and reflected radiation from the 
structure. 

M-33. (original) The method of claim 3931, said three-dimensional diffracting 
structure comprising a two dimensional array of hills on the reference plane, and wherein 
said cutting cuts the contour to obtain a pile of cylinders. 

3334. (original) The method of claim 3931, wherein the method is adapted for 
use in controlling a manufacturing parameter, said method further comprising supplying 
said value found to a manufacturing instrument. 

£335. (original) The method of claim 3334? wherein the method is adapted for 
use in controlling a semiconductor manufacturing parameter, said method further 
comprising supplying said value found to a stepper and/or an etcher. 

3436. (currently amended) An apparatus for finding a value of one or more 
parameters of a diffracting structure wherein a measurement is carried out by directing a 
polychromatic beam of electromagnetic radiation at said diffracting structure and 
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detecting corresponding intensities or changes in polarization state of a diffraction of said 
beam at a number of .wavelengths from said structure, comprising: 

a system carrying out a measurement of the structure to obtain measured 
intensities or changes in polarization state of a diffraction from the structure; and 

a processor providing a set of int e nsity or change in polarization state data of the 
diffraction at the wavelengths corresponding to a first set of values of said one or more 
parameters, and performing an optimized estimation within a neighborhood of the set of 
intensity or change in polarization state data using said measured intensities or changes in . 
polarization state to arrive at a second set of values of the one or more parameters. 

3-537. (currently amended) The apparatus of claim 3436, wherein said processor 
generates a library of sets of int e nsity or change in polarization state data of the 
diffraction at the wavelengths, wherein each set of data is generated assuming a 
corresponding set of values of the one or more parameters, said sets of values of the one 
or more parameters covering expected ranges of the one or more parameters; and 
compares the measured intensities or changes in polarization state to the sets of data to 
find the set of intensity or change in polarization state data that corresponds to the first set 
of values of said one or more parameters. 

3638. (original) The apparatus of claim 3537, wherein said library of sets of 
values of the one or more parameters covers expected maximum ranges of the one or 
more parameters. 

3739. (original) The apparatus of claim 3436, wherein said performing performs 
nonlinear regression or simulated annealing. 

3&40. (currently amended) The apparatus of claim 3436, said processor 
choosing said first set of values of said one or more parameters as a function of 
sensitivity of said int e nsity or change in polarization state data to changes in said one or 
more parameters. 
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3941. (original) The apparatus of claim said processor choosing said first 
set of values of said one or more parameters as a function of system noise level. 

4042. (original) An apparatus for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding intensities or changes in polarization state of a diffraction of said beam at a 
number of wavelengths from said structure, comprising: 

a processor providing a model to approximate the structure, said model including 
calculation of eigenvalues and storing the eigenvalues; and 

a system carrying out a measurement of the structure to obtain measured 
intensities or changes in polarization state of a diffraction from the structure, said 
processor employing the eigenvalues to obtain said value of said one or more parameters 
of the diffracting structure from the measured intensities or changes in polarization state. 

4143. (original) The apparatus of claim 40 42, wherein said diffracting structure 
comprises layers of the same or different material, wherein said processor provides the 
model that accounts for the material(s) of the structure. 

4344. (original) The apparatus of claim 4042, wherein said processor provides a 
multimodal apparatus or a rigorous coupled-wiave analysis model. 

4345. (original) The apparatus of claim 4042, wherein said processor provides a 
rigorous coupled-wave analysis model, said model including calculation of 
eigenfunctions, and wherein said processor stores also the eigenfunctions. 

4446. (original) The apparatus of claim 4042, said structure comprising a 
plurality of layers, wherein said processor provides a multi-layered model that includes 
the propagation of a S-matrix in the layers of the structure, and said storing stores the S- 
matrix. 
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4447. (original) The apparatus of claim 4446, said structure situated on one or 
more bottom layers, wherein said processor provides a model that includes the 
propagation of an additional S-matrix in the bottom layers, and stores the additional S- 
matrix. 

4648. (original) The apparatus of claim 4446, said structure situated below one 
or more top layers, wherein said processor provides a model that includes the propagation 
of an additional S-matrix in the top layers, and stores the additional S-matrix. 

4749. (original) The apparatus of claim 4446, wherein said model includes a 
pile of slabs to approximate the structure, wherein said propagation of the S-matrix 
includes calculation of S-matrices for each of the slabs, and wherein said processor stores 
the S-matrix of at least one of the slabs. 

4&50. (original) The apparatus of claim 4749, wherein said storing stores the S- 
matrices of some of the slabs at or near the bottom of the pile. 

4951. (original) The apparatus of claim 4749, said processor altering 
dimensions of one or more slabs at or near the top of the pile to approximate another 
structure, and re-using the stored S-matrices of some of the slabs at or near the bottom of 
the pile for obtaining the value of said one or more parameters of the another structure. 

5€52. (original) An apparatus for finding a value of one or more parameters of a 
diffracting structure on or under one or more layers wherein a measurement is carried out 
by directing a polychromatic beam of electromagnetic radiation at said diffracting 
structure and detecting corresponding intensities or changes in polarization state of a 
diffraction of said beam at a number of wavelengths from said structure, comprising: 

a system carrying out a measurement of the structure to obtain measured 
intensities or changes in polarization state of a diffraction from the structure; and 

a processor providing one or more sets of intensity or change in polarization state 
data of the diffraction at the wavelengths corresponding to one or more sets of values of 
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said one or more parameters, wherein the wavelengths of the intensity or change in 
polarization state data in the one or more sets are chosen as a function of the properties of 
the one or more layers; and deriving the value of the one or more parameters of the 
diffracting structure from the measured intensities or changes in polarization state and the 
one or more sets of intensity or change in polarization state data. 

§+53. (original) The apparatus of claim #052, wherein said wavelengths of the 
intensity or change in polarization state data in the one or more sets are chosen to reduce 
the influence of the properties of the one or more layers on the deriving. 

$254. (original) The apparatus of claim £4-53, wherein said wavelengths of the 
intensity or change in polarization state data in the one or more sets are chosen such that 
the one or more layers are substantially opaque at said wavelengths. 

&£55. (original) The apparatus of claim §354, said processor filtering the 
intensity or change in polarization state data such that the one or more underlying layers 
are substantially opaque at wavelengths of the filtered intensity or change in polarization 
state data. 

5456. (original) An apparatus for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding intensities or changes in polarization state of a diffraction of said beam at a 
number of wavelengths from said structure, comprising: 

a system carrying out a measurement of the structure to obtain measured 
intensities or changes in polarization state of a diffraction from the structure; and 

a processor providing one or more sets of intensity or change in polarization state 
data of the diffraction at the wavelengths corresponding to one or more sets of values of 
said one or more parameters, wherein density of the intensity or change in polarization 
state data provided at the wavelengths in the one or more sets is chosen as a function of 
sensitivity of the intensity or change in polarization state data to changes in wavelengths; 
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and deriving the value of the one or more parameters of the diffracting structure from the 
measured intensities or changes in polarization state and the one or more sets of intensity 
or change in polarization state data. 

##57. (original) The apparatus of claim #456, wherein a higher density of 
intensity or change in polarization state data is taken at wavelengths where such data is 
more sensitive to changes in wavelengths. 

#658. (original) An apparatus for finding a value related to one or more 
parameters of a three-dimensional diffracting structure wherein a measurement is carried 
out by directing a polychromatic beam of electromagnetic radiation at said diffracting 
structure and detecting corresponding intensities or changes in polarization state of a 
diffraction of said beam at a number of wavelengths from said structure, comprising: 

a system carrying out a measurement of the structure to obtain measured 
intensities or changes in polarization state of a diffraction from the structure; and 

a data source that supplies a library of sets of intensity or change in polarization 
state data of the diffraction at the wavelengths, wherein each set corresponds to a set of 
values of said one or more parameters, and wherein said library is arrived at by means of 
a mulitmodal process; and 

a processor comparing the measured intensities or changes in polarization state to 
the library to finding a value related to one or more parameters of the three-dimensional 
diffracting structure. 

#259. (original) The apparatus of claim #658, said structure situated on a 
reference plane, wherein said process includes: 

providing a model of the structure by cutting a three-dimensional contour 
resembling a representative portion of the structure along planes parallel to said reference 
plane to obtain a pile of a plurality of slabs; 

forming for each slab a corresponding array of rectangular blocks to approximate 
such slab, said arrays arranged along planes parallel to the reference plane; 
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for each of the arrays, performing a multimodal analysis of each block in such 
array to find its one dimensional solution and matching the solutions of adjacent blocks in 
such array to find a two-dimensional solution for such array; and 

obtaining a three-dimensional solution for the contour from the two-dimensional 
solutions of the arrays for the slabs in the pile. 

£860. (original) A method for detecting line roughness of a surface having 
grating lines thereon, comprising: 

illuminating the surface with radiation in an incidence plane substantially normal 
to the grating lines, said radiation having only S or P polarization components; 

detecting radiation reflected by the surface; and 

determining cross-polarization coefficient of the radiation reflected by the surface 
as an indication of surface line roughness. 

V §961. (original) An apparatus for detecting line roughness of a surface having 

grating lines thereon, comprising: 

optics illuminating the surface with radiation in an incidence plane substantially 

normal to the grating lines, said radiation having only S or P polarization components; 
a detector detecting radiation reflected by the surface; and 
a processor determining cross-polarization coefficient of the radiation reflected 

by the surface as an indication of surface line roughness. 

6062. (currently amended) A computer readable storage device embodying a 
program of instructions executable by a computer to perform a method for finding a value 
of one or more parameters of a diffracting structure wherein a measurement is carried out 
by directing a polychromatic beam of electromagnetic radiation at said diffracting 
structure and detecting corresponding intensities or changes in polarization state of a 
diffraction of said beam at a number of wavelengths from said structure to obtain 
measured int e nsities or changes in polarization state of the diffraction from the structure; 
sad method comprising: 
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providing a set of intensity or change in polarization state data of the diffraction at 
the wavelengths corresponding to a first set of values of said one or more parameters; and 

performing an optimized estimation within a neighborhood of the set of intensity 
e^hange in polarization state data using said measured intensities or changes in 
polarization state to arrive at a second set of values of the one or more parameters. 

6463. (currently amended) The device of claim 6062, wherein said providing 
includes: 

generating a library of sets of intensity or change in polarization state data of the 
diffraction at the wavelengths, wherein each set of data is generated assuming a 
corresponding set of values of the one or more parameters, said sets of values of the one 
or more parameters covering expected ranges of the one or more parameters; and 

comparing the measured int e nsities or changes in polarization state to the sets of 
data to find the set of intensity or change in polarization state data that corresponds to the 
first set of values of said one or more parameters. 

6264. (original) The device of claim 6+63, wherein said library of sets of values 
of the one or more parameters covers expected maximum ranges of the one or more 
parameters. 

6365. (original) The device of claim 6062, wherein said performing performs 
nonlinear regression or simulated annealing. 

6466. (currently amended) The device of claim 6062, said method further 
comprising choosing said first set of values of said one or more parameters as a function 
of sensitivity of said intensity or change in polarization state data to changes in said one 
or more parameters. 

6^67. (original) The device of claim 6466, said method further comprising 
choosing said first set of values of said one or more parameters as a function of system 
noise level. 
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666$. (original) A computer readable storage device embodying a program of 
instructions executable by a computer to perform a method for finding a value of one or 
more parameters of a diffracting structure wherein a measurement is carried out by 
directing a polychromatic beam of electromagnetic radiation at said diffracting structure 
and detecting corresponding intensities or changes in polarization state of a diffraction of 
said beam at a number of wavelengths from said structure to obtain measured intensities 
or changes in polarization state of the diffraction from the structure; said method 
comprising: 

providing a model to approximate the structure, said model including calculation 
of eigenvalues; 

storing the eigenvalues; and 

employing the eigenvalues to obtain said value of said one or more parameters of 
the diffracting structure from the measured intensities or changes in polarization state. 

6769. (original) The device of claim 6668, wherein said diffracting structure 
comprises layers of the same or different material, wherein said providing provides the 
model that accounts for the material(s) of the structure. 

6&70. (original) The device of claim 6668, wherein said providing provides a 
multimodal method or a rigorous coupled-wave analysis model. 

6971. (original) The device of claim 6668, wherein said providing provides a 
rigorous coupled-wave analysis model, said model including calculation of 
eigenfunctions, and wherein said storing stores also the eigenfunctions. 

-7072. (original) The device of claim 6668, said structure comprising a plurality 
of layers, wherein said providing provides a multi-layered model that includes the 
propagation of a S-matrix in the layers of the structure, and said storing stores the S- 
matrix. 
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74-73. (original) The device of claim 7072, said structure situated on one or 
more bottom layers, wherein said providing provides a model that includes the 
propagation of an additional S-matrix in the bottom layers, and said storing stores the 
additional S-matrix. 

7374. (original) The device of claim 7072, said structure situated below one or 
more top layers, wherein said providing provides a model that includes the propagation of 
an additional S-matrix in the top layers, and said storing stores the additional S-matrix. 

7375. (original) The device of claim 7072, wherein said model includes a pile of 
slabs to approximate the structure, wherein said propagation of the S-matrix includes 
calculation of S-matrices for each of the slabs, and wherein said storing stores the S- 
matrix of at least one of the slabs. 

7476. (original) The device of claim 7375, wherein said storing stores the S- 
matrices of some of the slabs at or near the bottom of the pile. 

7#77. (original) The device of claim 7575, further comprising altering 
dimensions of one or more slabs at or near the top of the pile to approximate another 
structure, and re-using the stored S-matrices of some of the slabs at or near the bottom of 
the pile for obtaining the value of said one or more parameters of the another structure. 

7678. (original) A computer readable storage device embodying a program of 
instructions executable by a computer to perform a method for finding a value of one or 
more parameters of a diffracting structure on or under one or more layers wherein a 
measurement is carried out by directing a polychromatic beam of electromagnetic 
radiation at said diffracting structure and detecting corresponding intensities or changes 
in polarization state of a diffraction of said beam at a number of wavelengths from said 
structure to obtain measured intensities or changes in polarization state of the diffraction 
from the structure; said method comprising: 
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providing one or more sets of intensity or change in polarization state data of the 
diffraction at the wavelengths corresponding to one or more sets of values of said one or 
more parameters, wherein the wavelengths of the intensity or change in polarization state 
data in the one or more sets are chosen as a function of the properties of the one or more 
layers; and 

deriving the value of the one or more parameters of the diffracting structure from 
the measured intensities or changes in polarization state and the one or more sets of 
intensity or change in polarization state data. 

7779. (original) The device of claim 7678, wherein said wavelengths of the 
intensity or change in polarization state data in the one or more sets are chosen to reduce 
the influence of the properties of the one or more layers on the deriving. 

7S80. (original) The device of claim 7779, wherein said wavelengths of the 
intensity or change in polarization state data in the one or more sets are chosen such that 
the one or more layers are substantially opaque at said wavelengths. 

7981. (original) The device of claim 7880, said method further comprising 
filtering the intensity or change in polarization state data such that the one or more 
underlying layers are substantially opaque at wavelengths of the filtered intensity or 
change in polarization state data. 

8082. (original) A computer readable storage device embodying a program of 
instructions executable by a computer to perform a method for finding a value of one or 
more parameters of a diffracting structure wherein a measurement is carried out by 
directing a polychromatic beam of electromagnetic radiation at said diffracting structure 
and detecting corresponding intensities or changes in polarization state of a diffraction of 
said beam at a number of wavelengths from said structure to obtain measured intensities 
or changes in polarization state of the diffraction from the structure; said method 
comprising: 
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providing one or more sets of intensity or change in polarization state data of the 
diffraction at the wavelengths corresponding to one or more sets of values of said one or 
more parameters, wherein density of the intensity or change in polarization state data 
provided at the wavelengths in the one or more sets is chosen as a function of sensitivity 
of the intensity or change in polarization state data to changes in wavelengths; and 

deriving the value of the one or more parameters of the diffracting structure from 
the measured intensities or changes in polarization state and the one or more sets of 
intensity or change in polarization state data. 

&4-83. (original) The device of claim &Q82, wherein a higher density of intensity 
or change in polarization state data is taken at wavelengths where such data is more 
sensitive to changes in wavelengths. 

&384- (original) A computer readable storage device embodying a program of 
instructions executable by a computer to perform a method for providing a data source 
useful for finding a value of one or more parameters of a diffracting structure on a 
reference plane wherein a measurement is carried out by directing a polychromatic beam 
of electromagnetic radiation at said diffracting structure and detecting corresponding 
intensities or changes in polarization state of a diffraction of said beam at a number of 
wavelengths from said structure to obtain measured intensities or changes in polarization 
state of the diffraction from the structure; said method comprising: 

providing a model of the structure by cutting a three-dimensional contour 
resembling a representative portion of the structure along planes parallel to said reference 
plane to obtain a pile of a plurality of slabs; 

forming for each slab a corresponding array of rectangular blocks to approximate 
such slab, said arrays arranged along planes parallel to the reference plane; 

for each of the arrays, performing a multimodal analysis of each block in such 
array to find its one dimensional solution and matching the solutions of adjacent blocks in 
such array to find a two-dimensional solution for such array; 

obtaining a three-dimensional solution for the contour from the two-dimensional 
solutions of the arrays for the slabs in the pile. 
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83-85, (original) The device of claim §384, said obtaining comprising 
calculating diffraction efficiencies of transmitted and reflected radiation from the 
structure. 

8486. (original) The device of claim §284, said three-dimensional diffracting 
structure comprising a two dimensional array of hills on the reference plane, and wherein 
said cutting cuts the contour to obtain a pile of cylinders. 

§#87. (currently amended) A method for transmitting a program of instructions 
executable by a computer to perform a process for finding a value of one or more 
parameters of a diffracting structure wherein a measurement is carried out by directing a 
polychromatic beam of electromagnetic radiation at said diffracting structure and 
detecting corresponding intensities or changes in polarization state of a diffraction of said 
beam at a number of wavelengths from said structure to obtain measured intensities or 
changes in polarization state of the diffraction from the structure; said method 
comprising: 

causing a program of instructions to be transmitted to a client device, thereby 
enabling the client device to perform, by means of such program, the following process: 

providing a set of intensity or change in polarization state data of the diffraction at 
the wavelengths corresponding to a first set of values of said one or more parameters; and 

performing an optimized estimation within a neighborhood of the set of int e nsity 
exchange in polarization state data using said measured int e nsiti e s or changes in 
polarization state to arrive at a second set of values of the one or more parameters. 

§688. (currently amended) The method of claim §§87, wherein said providing 
includes: 

generating a library of sets of intensity or change in polarization state data of the 
diffraction at the wavelengths, wherein each set of data is generated assuming a 
corresponding set of values of the one or more parameters, said sets of values of the one 
or more parameters covering expected ranges of the one or more parameters; and 
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comparing the measured intensities or changes in polarization state to the sets of 
data to find the set of intensity or change in polarization state data that corresponds to,the 
first set of values of said one or more parameters. 

8-789. (original) The method of claim £688, wherein said library of sets of 
values of the one or more parameters covers expected maximum ranges of the one or 
more parameters. 

£890. (original) The method of claim £#87, wherein said performing performs 
nonlinear regression or simulated annealing. 

£991. (currently amended) The method of claim £#87, said process further 
comprising choosing said first set of values of said one or more parameters as a function 
of sensitivity of said intensity or change in polarization state data to changes in said one 
or more parameters. 

9092. (original) The method of claim §991, said process further comprising 
choosing said first set of values of said one or more parameters as a function of system 
noise level. 

9^93. (original) A method for transmitting a program of instructions executable 
by a computer to perform a process for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding intensities or changes in polarization state of a diffraction of said beam at a 
number of wavelengths from said structure to obtain measured intensities or changes in 
polarization state of the diffraction from the structure; said method comprising: 

causing a program of instructions to be transmitted to a client device, thereby 
enabling the client device to perform, by means of such program, the following process: 

providing a model to approximate the structure, said model including calculation 
of eigenvalues; 
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storing the eigenvalues; and 

employing the eigenvalues to obtain said value of said one or more parameters of 
the diffracting structure from the measured intensities or changes in polarization state. 

9394. (original) The method of claim £4-93, wherein said diffracting structure 
comprises layers of the same or different material, wherein said providing provides the 
model that accounts for the material(s) of the structure. 

93-95. (original) The method of claim 94-93, wherein said providing provides a 
multimodal method or a rigorous coupled-wave analysis model. 

9496. (original) The method of claim 94-93, wherein said providing provides a 
rigorous coupled-wave analysis model, said model including calculation of 
eigenfunctions, and wherein said storing stores also the eigenfunctions. 

9§97. (original) The method of claim 94-93, said structure comprising a 
plurality of layers, wherein said providing provides a multi-layered model that includes 
the propagation of a S-matrix in the layers of the structure, and said storing stores the S- 
matrix. 

9698. (original) The method of claim 95-97, said structure situated on one or 
more bottom layers, wherein said providing provides a model that includes the 
propagation of an additional S-matrix in the bottom layers, and said storing stores the 
additional S-matrix. 

9299. (original) The method of claim 9#97, said structure situated below one or 
more top layers, wherein said providing provides a model that includes the propagation of 
an additional S-matrix in the top layers, and said storing stores the additional S-matrix. 

9§100. (original) The method of claim 9#97, wherein said model includes a pile 
of slabs to approximate the structure, wherein said propagation of the S-matrix includes 
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calculation of S-matrices for each of the slabs, and wherein said storing stores the S- 
matrix of at least one of the slabs. 

99101. (original) The method of claim 98 100 , wherein said storing stores the S- 
matrices of some of the slabs at or near the bottom of the pile. 

4-00102. (original) The method of claim 99 101 , further comprising altering 
dimensions of one or more slabs at or near the top of the pile to approximate another 
structure, and re-using the stored S-matrices of some of the slabs at or near the bottom of 
the pile for obtaining the value of said one or more parameters of the another structure. 

4-W103. (original) A method for transmitting a program of instructions 
executable by a computer to perform a process for finding a value of one or more 
parameters of a diffracting structure on or under one or more layers wherein a 
measurement is carried out by directing a polychromatic beam of electromagnetic 
radiation at said diffracting structure and detecting corresponding intensities or changes 
in polarization state of a diffraction of said beam at a number of wavelengths from said 
structure to obtain measured intensities or changes in polarization state of the diffraction 
from the structure; said method comprising: 

causing a program of instructions to be transmitted to a client device, thereby 
enabling the client device to perform, by means of such program, the following process: 

providing one or more sets of intensity or change in polarization state data of the 
diffraction at the wavelengths corresponding to one or more sets of values of said one or 
more parameters, wherein the wavelengths of the intensity or change in polarization state 
data in the one or more sets are chosen as a function of the properties of the one or more 
layers; and 

deriving the value of the one or more parameters of the diffracting structure from 
the measured intensities or changes in polarization state and the one or more sets of 
intensity or change in polarization state data. 
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4-02 104 . (original) The method of claim 4^]_03, wherein said wavelengths of 
the intensity or change in polarization state data in the one or more sets are chosen to 
reduce the influence of the properties of the one or more layers on the deriving. 

4-03 -105 . (original) The method of claim 4-0 2104 , wherein said wavelengths of 
the intensity or change in polarization state data in the one or more sets are chosen such 
that the one or more layers are substantially opaque at said wavelengths. 

4-04 106 . (original) The method of claim 4-0 ^105 , said process further comprising 
filtering the intensity or change in polarization state data such that the one or more 
underlying layers are substantially opaque at wavelengths of the filtered intensity or 
change in polarization state data. 

4-05 407 . (original) A method for transmitting a program of instructions 
executable by a computer to perform a process for finding a value of one or more 
parameters of a diffracting structure wherein a measurement is carried out by directing a 
polychromatic beam of electromagnetic radiation at said diffracting structure and 
detecting corresponding intensities or changes in polarization state of a diffraction of said 
beam at a number of wavelengths from said structure to obtain measured intensities or 
changes in polarization state of the diffraction from the structure; said method 
comprising: 

causing a program of instructions to be transmitted to a client device, thereby 
enabling the client device to perform, by means of such program, the following process: 

providing one or more sets of intensity or change in polarization state data of the 
diffraction at the wavelengths corresponding to one or more sets of values of said one or 
more parameters, wherein density of the intensity or change in polarization state data 
provided at the wavelengths in the one or more sets is chosen as a function of sensitivity 
of the intensity or change in polarization state data to changes in wavelengths; and 

deriving the value of the one or more parameters of the diffracting structure from 
the measured intensities or changes in polarization state and the one or more sets of 
intensity or change in polarization state data. 
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4-06108. (original) The method of claim 4O§107, wherein a higher density of 
intensity or change in polarization state data is taken at wavelengths where such data is 
more sensitive to changes in wavelengths. 

4-07 109 . (original) A method for transmitting a program of instructions 
executable by a computer to perform a process for finding a value of one or more 
parameters of a diffracting structure on a reference plane wherein a measurement is 
carried out by directing a polychromatic beam of electromagnetic radiation at said 
diffracting structure and detecting corresponding intensities or changes in polarization 
state of a diffraction of said beam at a number of wavelengths from said structure to 
obtain measured intensities or changes in polarization state of the diffraction from the 
structure; said method comprising: 

causing a program of instructions to be transmitted to a client device, thereby 
enabling the client device to perform, by means of such program, the following process: 

providing a model of the structure by cutting a three-dimensional contour 
resembling a representative portion of the structure along planes parallel to said reference 
plane to obtain a pile of a plurality of slabs; 

forming for each slab a corresponding array of rectangular blocks to approximate 
such slab, said arrays arranged along planes parallel to the reference plane; 

for each of the arrays, performing a multimodal analysis of each block in such 
array to find its one dimensional solution and matching the solutions of adjacent blocks in 
such array to find a two-dimensional solution for such array; 

obtaining a three-dimensional solution for the contour from the two-dimensional 
solutions of the arrays for the slabs in the pile. 

448H0. (original) The method of claim -3-07 109 , said obtaining comprising 
calculating diffraction efficiencies of transmitted and reflected radiation from the 
structure. 
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4-09 1 11 . (original) The method of claim +07109, said three-dimensional 
diffracting structure comprising a two dimensional array of hills on the reference plane, 
and wherein said cutting cuts the contour to obtain a pile of cylinders. 

440 112 . (original) An apparatus for finding and using a value of one or more 
parameters of a diffracting structure of a sample wherein a measurement is carried out by 
directing a polychromatic beam of electromagnetic radiation at said diffracting structure 
and detecting corresponding data of a diffraction of said beam from said structure, 
comprising: 

a system carrying out a measurement of the structure to obtain measured data of a 
diffraction from the structure; and 

a processor using said measured data to arrive at a set of value(s) of the one or 
more parameters; and 

an instrument processing the sample according to one or more processing 
parameters, said instrument altering said one or more processing parameters in response 
to the set of value(s). 

444 -113 . (original) The apparatus of claim 440 1 12 , wherein said instrument 
includes a stepper and/or an etcher. 

44^ 114 . (original) The apparatus of claim 44-0 112 , wherein said data includes 
intensities or changes in polarization state information. 

44^ 1 15 . (original) The apparatus of claim 440 1 12 , wherein said data includes 
data points at a number of wavelengths. 

444 1 16 . (original) A method for finding and using a value of one or more 
parameters of a diffracting structure of a sample wherein a measurement is carried out by 
directing a polychromatic beam of electromagnetic radiation at said diffracting structure 
and detecting corresponding data of a diffraction of said beam from said structure, 
comprising: 
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carrying out a measurement of the structure to obtain measured data of a 
diffraction from the structure; and 

using said measured data to arrive at a set of value(s) of the one or more 
parameters; and 

processing the sample according to one or more processing parameters, said 
processing including altering said one or more processing parameters in response to the 
set of value(s). 

444 117 . (original) The method of claim -44 41 16 , wherein said processing 
employs a stepper and/or an etcher. 

118, (new) A method for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding changes in polarization state of a diffraction of said beam at a number of 
wavelengths from said structure, comprising: 

carrying out a measurement of the structure to obtain measured intensity or 

change in polarization state of a diffraction from the structure; 

providing a set of intensity or change in polarization state data of the diffraction at 

the wavelengths corresponding to a first set of values of said one or more parameters, 
said providing including obtaining a coarse library of sets of diffraction data at different 
wavelengths with corresponding sets of values of the parameters at a coarse resolution; 
and 

performing an optimized estimation within a neighborhood of the set of intensity 

or change in polarization state data using said measured change in polarization state to 
arrive at a second set of values of the one or more parameters at a resolution finer than 
the coarse resolution, 

119. (new) The method of claim 118, wherein said providing includes: 

generating a library of sets of intensity or change in polarization state data of the 

diffraction at the wavelengths, wherein each set of data is generated assuming a 
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corresponding" set of values of the one or more parameters, said sets of values of the one 
or more parameters covering expected ranges of the one or more parameters; and 

comparing the measured changes in polarization state to the sets of data to find 

the set of intensity or change in polarization state data that corresponds to the first set of 
values of said one or more parameters. 

120. (new) The method of claim 119, wherein said library of sets of values of 

the one or more parameters covers expected maximum ranges of the one or more 
parameters. 

121. (new) The method of claim 118, wherein said performing performs 

nonlinear regression. 

122. (new) The method of claim 118, further comprising choosing said first set 

of values of said one or more parameters as a function of sensitivity of said intensity or 
change in polarization state data to changes in said one or more parameters. 

123. (new) The method of claim 122, further compri sing choosing said first set 

of values of said one or more parameters as a function of system noise level. 

124. (new) The method of claim 118, wherein the method is adapted for use in 
controlling a manufacturing parameter, said method further comprising supplying said 
value found to a manufacturing instrument. 

125. (new) The method of claim 124, wherein the method is adapted for use i n 

controlling a semiconductor manufacturing parameter, said method further comprising 
supplying said value found to a stepper and/or an etcher. 
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126. (new) The method of claim 9, further comprising interpolating between 
eigenvalues wherein said employing employs the interpolated eigenvalues to obtain said 
value of said one or more parameters of the diffracting structure. 

127, (new) An apparatus for finding a value of one or more parameters of a 
diffracting structure wherein a measurement is carried out by directing a polychromatic 
beam of electromagnetic radiation at said diffracting structure and detecting 
corresponding changes in polarization state of a diffraction of said beam at a number of 
wavelengths from said structure, comprising: 

a system carrying out a measurement of the structure to obtain measured intensity 

or change in polarization state of a diffraction from the structure; 

a processor providing a set of intensity or change in polarization state data of the 

diffraction at the wavelengths corresponding to a first set of values of said one or more 
parameters, said processor obtaining a coarse library of sets of diffraction data at different 
wavelengths with corresponding sets of values of the parameters at a coarse resolution, 
and performing an optimized estimation within a neighborhood of the set of intensity or 
change in polarization state data using said measured change in polarization state to 
arrive at a second set of values of the one or more parameters at a resolution finer than 
the coarse resolution. 

128. (new) The apparatus of claim 127, wherein said processor generates a 

library of sets of intensity or change in polarization state data of the diffraction at the 
wavelengths, wherein each set of data is generated assuming a corresponding set of 
values of the one or more parameters, said sets of values of the one or more parameters 
covering expected ranges of the one or more parameters; and the processor compares the 
measured changes in polarization state to the sets of data to find the set of intensity or 
change in polarization state data that corresponds to the fi rst set of values of said one or 
more parameters. 
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129. (new) The apparatus of claim 128, wherein said library of sets of values of 

the one or more parameters covers expected maximum ranges of the one or more 
parameters, 

130. (new) The apparatus of claim 127, said processor performs nonlinear 
regression. 

131. (new) The apparatus of claim 127, wherein said processor chooses said 

first set of values of said one or more parameters as a function of sensitivity of said 
intensity or change in polarization state data to changes in said one or more parameters. 

132. (new) The apparatus of claim 131, wherein said processor chooses said 

first set of values of said one or more parameters as a function of system noise level. 

133. (new) The apparatus of claim 127, wherein the apparatus controls a 

manufacturing parameter, said processor supplying said value found to a manufacturing 
instrument. 

134. (new) The apparatus of claim 133, wherein the apparatus is adapted for 

use in controlling a semiconductor manufacturing parameter, said processor supplying 
said value found to a stepper and/or an etcher. 

135. (new) The apparatus of claim 42, wherein the processor interpolates 
between eigenvalues and employs the interpolated eigenvalues to obtain said value of 
said one or more parameters of the diffracting structure. 

136. (new) The method of claim 1, wherein said carrying carries out 
measurement to obtain measured intensities of the diffraction from the structure, said 
providing provides a set of intensity data of the diffraction at the wavelengths 
corresponding to the first set of values of said one or more parameters, and said 
performing performs an optimized estimation within a neighborhood of the set of 
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intensity data using said measured intensities to arrive at the second set of values of the 
one or more parameters. 

137. (new) The apparatus of claim 36, wherein said system carries out 
measurement to obtain measured intensities of the diffraction from the structure, and said 
processor provides a set of intensity data of the diffraction at the wavelengths 
corresponding to the first set of values of said one or more parameters and performs an 
optimized estimation within a neighborhood of the set of intensity data using said 
measured intensities to arrive at the second set of values of the one or more parameters. 

138. (new) The device of claim 62, wherein the measurement also obtai ns 
measured intensities of the diffraction from the structure, and wherein said providing 
provides a set of intensity data of the diffraction at the wavelengths corresponding to the 
first set of values of said one or more parameters, and said performing performs an 
optimized estimation within a neighborhood of the set of intensity data using said 
measured intensi ties to arrive at the second set of values of the one or more parameters. 

139. (new) The method of claim 87, wherein the measurement also obtains 
measured intensities of the diffraction from the structure, and wherein said providing 
prov ides a set of intensity data of the diffraction at the wavelengths corresponding to the 
first set of values of said one or more parameters, and said performing performs an 
optimized estimation within a neighborhood of the set of intensity data using said 
measured intensities to arrive at the second set of values of the one or more parameters. 
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